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\  Introduction 

'xn  JuM  1985,  th«  US  Aray  t/Man  flaldlng  a  naw  aircraft 
known  ao  tna  Advancad  Attack  Halicoptar,  tha  AH-64.  Intagral  to 
tkia  now  aircraft  la  a  aonocuidr;  halaat-aount'ad  display  systaa, 
tha  Intanatad  Holaat  and  Dl^lay  sighting  Systan  (IHADSS) .  Along 
with  varioua  alactron.lc  coa^nants,  tha  IHAr'i^S  Includaa  a  halnat 
rafarraC  to  aa  tha  Intagr^ad  Halaat  Unit  (IHU)# 'dah-  Flgara-'-lr  . 
Tha  porpoaa  of  tha  IHU  l^t'^Sbfaidy^  4i&at7-and  prlaary,  la  it« 
-^5ila  tw  ^providing  tha  aviator  jlth  basic  Inpact  and  nolso 
protaction.  In  addition,  it  sarvas  as  a  plat fora  for  the  display 
ay  Stan,  coaqr«osad  of  a  alnlatura,  l^lnch  dlaitatar,  cathodla  ray  tviba 
(CM)  and  an  optical  ralay  davica,  tha  Halaat  Display  Unit  (KOU) 
Tha  rola  of  tha  HOU  in  tha  IHADSS  is  prasantad  graphically  in  ^ 
Figura  2.  Tha  alactronlc  laaga  of  tha  ajctamal  scana,  foraad  by  a 
forward  looking  infrarad  (FLIR)  sansor,  la  convartad  into  a  light/ 
Inaga  on  tha  faca  of  tha  CRT.  This  laaga  Is  ralayad  optically 
throagh  tha  FOU  and  raflactad  off  a  baaaspllttar,  also  knotm  as  fl 
oosbinar,  into  tha  pilot's  ays.  / 


FigU7.‘a  1.  Tha  basic  IHADSS  Intagrated  halaat  unit  (IHU)  . 


I 


Figure  2.  The  role  of  the  HOU  in  the  IHA1)6S. 

Therefore,  it  is  through  the  HDU  that  the  pilot  receives  his 
prieery  oeneory  data  to  fly  the  aircraft.  Infrared  detectors, 
■ounted  in  the  IHU,  allow  the  FLIR  sensor  to  be  slaved  to  the 
pilot *s  head  eovesMnts.  Aircraft  paraeeter  sysbology,  along  with 
the  video  froe  the  FLIR  sensor,  is  presented  to  the  pilot  by  means 
of  the  HDU.  In  addition,  target  acquisition  and  weapons 
information  also  can  be  displayed.  The  display  system  is  designed 
so  that  the  image  of  the  30  degree  vertical  by  40  degrae 
horizontal  fleld-of-vlew  of  the  FLIR  sensor  subtends  a  30-  by  40- 
,  degree  field  at  the  pilot's  eye.  Aviator  i^erformance  and  safety 
are  dependent  highly  on  the  transfer  of  thet  senikor  information  to 
the  eye.  important  parameters  include  the  (quality  and  amount  of 
the  presented  imagery. 

The  IHADSS  helmet  represents  a  tremendous  transition  in 
helmet  sophistication.  The  IHU  in  the  IHADSS  plays  the  crucial 
role  of  linking  the  pilot  and  the  aircraft,  with  the  advent  of 
the  IHADSS  helmet.  Army  aviation  has  moved  from  an  era  of  the 
"slap-on,  cinch-up"  helmet  to  one  where  the  helmet  is  a  tuned 


pi*e«  of  •qulpaont,  roqulrlng  special  considerations  and  care. 

One  of  these  special  considerations  is  the  fitting  process.  A 
process  idiich  is  more  demanding  on  time,  equipment^  and  expertise, 
^len  reguired  previously  with  Amy  helmets. 

^The  basic  fitting  process  involves  numerous  steps  including, 
but  not  limited  to,  adjustments  to  tho  suspension  system,  proper 
location  and  alignment  of  the  MDU,  and  final  trimming  of  the 
helmet  visor  to  accommodate  lu  when  in  the  operating 

position.  The  objectives  of  tii«  fitting  procedure  are  to:  a) 
obtain  a  comfortable,  stable  fit  of  the  IHU,  which  will  enable  the 
aviator  to  achieve  the  maximum  f ield-of-view  provided  by  the  KDU 
when  it  is  mounted  on  the  helmet  and  b)  achieve  boreslght,  which 
permits  accurate  engagement  of  weapons  systems^ (Honeywell,  1985) 


'^'^is 


report  documents  the  fitting  program  established  at 
08AAXL,  its  successes  and  deficiencies,  and  presents 
X.  ^irwMis^at ions  for  designing  a  fitting  program  which the  • 
*T*nf^P**f  will  ensure  that  the  man-machine 

interface,  as  provided  by  the  helmet,  is  optimized. 


Background 


\ 


USAARL  has  been  Involved  in  the  development  of  the  IHADSS 
since  the  early  1970s.  Personnel  from  the  Life  Support  Equipment 
Branch  at  USAARL  contributed  their  expertise  to  the  early 
development  of  the  IHADSS  helmet  and  represented  the  US  Army's 
fitting  capability  fcr  this  helmet. 


From  1980  to  1982,  the  IHADSS  helmet  underwent  a  major 
redesign  to  correct  for  a  failure  in  the  impact  protection 
provid^  by  the  earlier  helmet  design  and  to  accommodate  a  new 
oomiMni cation  system.  In  Nai  1982,  «rhen  prototype  units  of  the 
redesigned  helmet  were  provided  to  this  laboratory,  USAARL  began  a 
long-term  teeting  program  for  the  IHADSS  helmet.  Under  this 
program,  multiple  design  configurations  of  the  helmet  have  been 
evaluated  for  medical  and  safety  considerations  (Rash  ^  al. , 

1982,  1984,  and  1987).  In  1983,  verbal  complaints  concerning  the 
comfort  of  the  IHADSS  helmets  began  to  be  heard  from  aviators  at 
Mesa,  Arisons.  US  Army  and  Hughes  Helicopter,  Inc.  acceptance 
pilots  were  complaining  of  "severe  hot  spots"  and  headaches  and  of 
having  to  refit  their  helmets  after  each  flight.  Independently, 
reports  began  to  surface  concerning  certain  aviators  who  were 
extremely  difficult  to  fit  into  the  available  helmet  sizes. 
However,  a  joint  engineering  assessment  conducted  by  the 
contractor >and  USAARL  revealed  that  the  helmets  being  produced  met 
the  required  specifications. 

Further  investigation  led  to  the  theory  that  the 
anthropometric  data  specif if led  by  the  Army,  and  cited  in  TR 
72-C2-CE,  Anthropometry  of  U^.  Army  Aviators  1970,  was  no  longer 


I'iPI'aaintativ*  of  thm  current  aviator  population.  This  was 
ctCMifinMd  in  Novarbar  1984,  whan  USAARL  conductad  a  llaltad  haad 
tathrapoawtr/  survay  on  500  pilot  sub j acta  at  Fort  Ruchar.  Tha 
RMniltilf  dapiotad  in  Tabla  1,  aliowad  significant  diffaranoas 
batwaan  tlM  data  Baaaurad  for  tha  currant  population  survay  and 
tl|Maa  oitad  in  tha  1970  study.  It  was  found  that  mala  99th 
piMreantila  vaiuas  froa  tha  1970  study  corralatad  with  tha  aala 
tilth  paroantila  valuaa  froa  tha  aora  currant  study.  Tha  situation 
waa  ooag>lioatad  fdrthar  in  that  a  givan  aviator  nay  axcaad  tha 
tsth  fMroantila  valua  in  ona  or  aora  dlaansions.  This  naans  that 
avallabla  sisaa  of  tha  IKADSS  halaat,  aanufacturad  to  tha 
sptiioifiad  1970  stiMly,  would  not  accoaaodata  a  significant 
paroantaga  of  tha  currant  aviator  population.  Also,  tha 
davalopaant  of  an  undar-'tha-halaat  chaaical  protact iva  aask,  tha 
Il*4i5  (Figura  3),  furthar  raducad  tha  nuabar  of  aviators  who  could, 
whan  waaring  tha  chaaical  aask,  ba  fit  with  tha  avallabla  IHADSS 
halnat  sisaa  (Oowar,  1986).  in  1985,  an  agraaaant  was  raachad,  by 
ooaiianaua  of  tha  Any  and  tha  contractors,  that  an  axtra-larga 
halmat  was  raquirad. 

Following  tha  aarly  oonplaints  about  sisa  and  fit  problans, 
and  whila  conducting  tha  1984  haad  anthropoaatry  study  alraady 
daacribad,  USAARL  invaatigators  baoaaa  aora  activaly  involvad  in 
fitting  tha  XIIAM8  halaat.  This  providad  USAARL  with  a  battar 
undarstanding  of  tha  halaat  and  its  conplaxitlas  and  aliowad 

parsunnal  to  inoraasa  thair  abilitlas  to  intaract  with  tha 
oontiractor  in  tha  continuing  davalopaant  of  tha  halaat. 

Tabla  1 

Coaparativa  data 

froa  1970  and  1984  aala  haad  anthropoaatry  studias 


Parcantllas 


1 

5 

10 

25 

50 

75 

90 

95 

99 

Haad 

1970 

18.0 

18.6 

18.9 

19.3 

19.1 

20.2 

20.6 

20.8 

21.1 

Langth 

1984 

18.3 

18.9 

19.2 

19.6 

20.1 

20.5 

20.9 

21.3 

21.9 

Haad 

1970 

14.1 

14.4 

14.6 

14.9 

15.3 

15.6 

16.0 

16.2 

16.6 

Width 

1984 

14.0 

14.6 

14.8 

15.1 

15.5 

16.0 

16.4 

16.6 

17.1 

Ciroua- 

1970 

52.6 

53.8 

54.4 

55. 3 

56.3 

57.4 

58.3 

58.9 

60.0 

faranoa 

1984 

53.9 

55.0 

55.5 

56.4 

57.4 

58.5 

59.5 

59.9 

61.0 

Bitrag- 

1970 

32.8 

33.5 

34.0 

34.7 

35.5 

36.3 

37.0 

37.5 

38.6 

Coronal 

1984 

32.3 

33.2 

33.5 

34.5 

35.5 

36.5 

38.0 

38.3 

39.4 

Arc 


Nota:  All  aaasuraaants  are  In  cantlaaters. 
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Figoni  3.  Th«  N-43  oh«Bic«l  prot«ctivtt  mask. 


Bmvmtml  laportant  lasaona  v«r«  laarnad  during  tJila  parlod. 
For  tha  firrt  tiaa,  tha  l^Mct  that  haad  anthropoaatry  has  on 
halaat  fit  was  raoognisad.  Not  only  vara  thara  problaaa 
assoolatad  with  ona  or  aora  axtraaa  haad  diaanslonki,  but  thara 
wara  additional  problana  ralatad  to  haad  abnomalltiaa,  a.g. ,  ona 
aar  lowar  than  tha  othar,  taparlng  forahaad,  bulgaa,  ate.  All  of 
thasa  variations  Incraasad  tha  datallad  attantlon  raqulrad  to 
provida  tha  pilot  with  a  cosfortabla  and  stabla  halnat  fit.  Tha 
raguiraaant  to  provida  a  stabla  fit  ia  aseantial  dua  to  tha 
intarfacing  batwaan  tha  haad  and  tha  halaat  nountad  dl.j:play 
systan.  Tha  halnat  must  ba  fit  in  such  a  way  that  tha  pilot's  aya 
is  cantarad  in  tha  axit  pupil  of  tha  display.  Tha  halaat  aust 
ranain  stabla,  naintaining  tha  axit  pupil  position  tha  prasanca 
of  haad  novanants  and  aircraft  vibration. 

Tha  facial  anatomy  of  tha  pilot  also  was  discovered  to  be 
crucial  to  the  ability  to  provida  a  proper  fit  and  HDU  Interface. 


If  thtt  pilot’s  sys  is  not  locatsd  In  the  exit  pupil  plane,  but  Is 
St  BOM  distance  behind  It,  a  "knothole  effect"  is  experienced. 

Hie  fleld-of-vlew  provided  to  the  pilot  is  decreased,  in  the  same 
Mnnsr  us  that  experienced  when  a  person  looking  through  a 
knothole  begins  to  nove  away  fros  the  knothole.  The  presence  of  a 
protruding  ohoekbone  can  prevent  the  HDU  fros  being  positioned 
close  enough  to  obtain  the  full  fleld-of-vlew.  Even  a  very  small 
displaosMnt  can  reduce  substantially  the  available  f leld-of-viev. 

Because  of  their  experience  with  the  IHADSS  hjlmet,  their 
developed  expertise  in  the  area  of  fitting,  and  their  location  at 
Port  Rucker,  early  in  1995,  USAARL  personnel  volunteered  to 
establish  and  maintain  the  Army's  initial  IHADSS  fitting  program. 
The  goals  of  the  program  were  to  provide  an  adequate  fit  for  the 
aviator,  to  evaluate  the  US  Army's  requirements  for  fitting  the 
IHAD6B  helMt  (e.q. ,  training,  personnel,  eqpiipment,  etc.),  to 
assist  in  ensuring  that  the  initial  phase  of  the  fielding  of  the 
AR-64  be  as  problem  free  as  possible,  and  to  use  the  fitting 
program  to  continue  to  build  a  database  on  the  IHADSS  helmet. 


Overview  of  fitting  program 


The  establishment  of  the  fitting  program  required 
identification  of  personnel,  allocation  of  physical  facilities, 
the  training  of  personnel,  procurement  of  fitting  equipment,  and 
coordination  between  USAARL  and  other  Apache  program  elements. 

The  task  of  directing  the  program  was  assigned  to  the  Life  Support 
Equipment/Crew  Injury  Epidemiology  Branch  of  the  Biodynamics 
Division. 

Initially,  seven  individuals  were  selected  to  be  the  Army's 
core  of  IHADSS  "fitter-instructors."  Two  of  these  individuals  were 
from  the  US  Army  Aviation  and  Logistics  School  at  Fort  Eustis, 
Virginia.  Following  training,  they  returned  to  Fort  Eustis  to 
teach  the  Aviation  Life  Support  Equipment  (A  ^£)  course.  The 
other  five  individuals  consisted  of  Fort  Rucker  personnel,  two 
from  USAARL,  two  from  the  US  Army  Aeromedical  Center  (Lyster  Army 
Hospital),  and  one  from  the  ALSE  Branch  at  Hanchey  Army  Airfield. 

Formal  training  of  the  above  personnel  was  conducted  at 
USAARL  by  Honeywell  engineers.  This  training  consisted  of  a  3-day 
course  of  instruction.  On  the  first  day,  the  morning  was  spent  in 
a  formal  presentation  and  the  afternoon  in  a  staged  fitting 
demonstration  by  the  Honeywell  engineers.  The  subjects  covered  in 
the  lecture  and  demonstration  included  helmet  and  HDU  overview, 
system  nomenclature,  helmet  maintenance  procedures,  helmet  fitting 
techniques,  and  IHU/HDU  alignment  verification.  The  second  day 
was  spent  in  a  hands-on  fitting  session,  with  rated  aviators 
serving  as  subjects  for  the  fitter-trainees.  The  third  day  was 
spent  practicing  the  procedure  of  alignment  verification. 
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with  only  five  qualified  fitters,  it  quickly  became 
necessary  to  attempt  to  locate  ard  train  additional  personnel. 
Flight  line  ALSE  and  hospital  personnel  were  requested  to  assist 
in  the  fitting  program.  Duo  to  1  w  priority  of  the  IHAOSS 
program,  as  viewed  by  organizations  outside  of  USAARL,  these 
personnel  were  unavailable  for  pretraining  and,  basically,  only 
received  on-the-job  training.  Personnel  who  served  as  trainecis  in 
a  morning  fitting  session  were  often  pressed  into  service  to 
perform  actual  fittings  the  same  afternoon.  This  was  often 
necessary  because  the  number  of  aviators  requiring  fittings 
outnumbered  available  fitters,  and  aviators'  schedules  failed  to 
allow  for  sufficient  time  for  fitting. 

The  same  perception  of  low  priority,  which  prevented  proper 
training  of  new  fitters,  also  resulted  in  the  inability  to  use 
these  individuals  when  needed.  Consequently,  every  fitting 
session  resulted  in  an  insufficient  number  of  qualified  fitters 
and  new,  untrained  personnel  being  provided  by  outside 
organizations,  despite  several  attempts  by  USAARL  to  explain  the 
necessity  of  retaining  trained  personnel.  Currently,  only  one  of 
the  orginally  Honeywell -trained  individuals  still  is  available  and 
will  be  leaving  in  '  ue  sxunmer  of  1987. 

One  laboratory  area  within  the  Life  Support  Branch  was 
selected  for  use  as  the  fitting  facility.  It  was  the  largest 
available  space,  but  still  was  inadequate  for  the  often  large 
number  of  aviators  requiring  fittings.  The  space  also  did  not 
allow  any  degree  of  isolation  of  the  avaitors.  This  resulted  in 
considerable  nonproductive  communication  between  aviators,  which 
proved  to  be  a  severe  detriment  to  an  efficient  fitting. 

Two  kits  were  developed  to  provide  the  equipment  necessary 
to  perform  the  helmet  fitting  process,  the  IHADSS  IHU/HDU 
alignment  verification  kit  and  the  IHADSS  fitting  kit.  These  kits 
were  procured  from  Honeywell,  Inc.  by  the  Advanced  Attack 
Helocopter  Program  Manager's  Office,  St.  Louis,  Missouri.  A  list 
of  contents  for  each  kit  is  provided  in  Appendix  A. 

The  IHADSS  fitting  kit  was  designed  to  provide  all  of  the 
necessary  tools  and  supplies  to  perform  the  selection  of  proper 
helmet  size,  the  retired  adjustments  to  the  suspension  system, 
the  proper  positioning  of  the  HDU,  and  the  final  trimming  of  the 
helmet  visor.  At  the  request  of  the  US  Army,  the  only  item  in  the 
fitting  kit  that  was  not  identified  as  government- furnished 
equipment  (GFE)  was  ar  HDU  simulator,  also  referred  to  as  a 
"dummy"  HDU. 

The  IHU/HDU  alig/.ment  verification  kit  contained  the  optical 
components  necessary  c.o  validate  the  boresight  capability.  The 
objectives  of  the  kit  components  were  to  allow  the  identification 
of  helmet  misalignment  due  to  helmet  shell  distortion,  improperly 
positioned  helmet  electronics,  or  damaged  HDU  receiver  assembly. 


and  HDU  optical  axis  nlsallgnment  due  to  a  bent  combiner  or 
internal  damage  to  the  HDU  lens  assembly.  All  components  were 
contractor  supplied. 

The  scheduling  of  a  fitting  session  required  coordination 
between  numerous  organizations.  Before  the  AH-64  candidates, 
assigned  to  "D"  Company,  7th  Aviation  Battalion,  arrived  at  U5AARL 
for  fitting,  their  head  dimensions  were  measured  by  ALSE  personnel 
from  Hanchey  Army  Airfield  and  the  required  size  helmet  was  issued 
by  Central  Issue  Facility  (CIF)  at  Fort  Rucker.  The  established 
procedure  was  for  the  helmets  to  be  Inspected  for  defects  by 
USAARL  personnel  at  least  1  day  prior  to  the  scheduled  fitting 
session. 

Fitting  sessions  were  scheduled  approximately  once  every  2 
weeks.  Two  sessions,  one  in  the  morning  and  one  in  the  afternoon, 
normally  wore  required  to  accommodate  a  class  size  of  16-20 
aviators.  The  time  required  for  a  complete  fitting  by  an 
experienced  fitter  typically  was  2-3  hours.  The  fitting  process 
was  divided  into  eight  general  segments:  documentation, 
measurement  and  size  verification,  education,  contouring  of  helmet 
suspunsion  assad>ly  and  earcups  to  the  aviator,  helmet  reassembly, 
HDU  c^tioal  alignment  and  measurement  of  field-of-vlew,  alignment 
verification,  and  visor  trimming  (Figures  4a-h) .  The  result  of  a 
completely  fitted  aviator  is  shown  in  Figure  5. 

Since  its  conception  in  May  1985,  the  USAARL  fitting  prograu 
has  fitted  approximately  400  aviators.  During  this  period,  much 
has  been  learned  concerning  the  fitting  of  a  helmet  designed  to 
function  both  as  a  helmet  mounted  display  platform  and  a 
protective  device. 


Evolution  of  the  fitting  program 


When  the  fitting  program  was  first  conceived,  there  was 
general  aOTeement  among  its  developers  that  the  program  would  be 
an  evolutionary  one.  Indeed,  as  the  fitting  program  progressed, 
the  need  for  various  modifications  and  Improvements  became 
apparent.  Attempts  were  made  to  continuously  refine  and  Improve 
upon  the  many  aspects  of  the  program  in  order  to  make  the  fitting 
process  more  efficient  and  reliable.  In  addition  to  changes 
implemented  during  the  course  of  the  program,  there  were  other 
identified  improvements  which  could  not  be  accomplished  due  to 
contralnts  on  personnel,  physical  facilities,  equipment,  etc. 

The  most  important  element  of  the  fitting  program  is  the 
fitter.  As  with  most  tasks,  the  fitting  of  the  IHADSS  helmet 
requires  some  minimum  skill  levels  on  the  part  of  the  individual 
performing  the  task.  Because  of  the  sophistication  of  the  IHADSS 
helmet,  the  characteristics  of  a  "qualified**  fitter  preclude  the 
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Fitting  proc«ss:  Figure  4b.  Fitting  process:  Measurenent 

Oocueentation.  and  size  verification. 


Figure  4o.  Fitting  process:  Sducation. 


Army*m  current  philosophy  of  listing  the  fitting  task  as  "other 
duties  as  assigned."  It  has  becoae  apparent  that  in  order  to 
successfully  accoaplish  the  fitting  task,  the  designated  fitter 
■ust  possess  reaisonahle  technical  and  aechanlcal  capabilities, 
niese  are  required  to  perform  the  necessary  adjustments  and 
modifioationif  to  the  helmet.  Very  important,  a  third  capability 
is  one  of  ooaonmication  skills.  Interaction  between  the  fitter 
and  the  aviator  daring  the  fitting  process  is  iiqperative  to  obtain 
a  stable,  comfortable,  and  reliable  fit. 

In  addition,  the  fitter  must  perceive  this  responsibility  as 
critically  important  to  the  performance  of  the  aviator  in  the 
AH-64  aircraft.  He  must  be  well  trained  in  the  various  segments 
of  the  fitting  process  and  must  possess  an  understanding  of  the 
operation  of  the  IHADSS  helmet  and  its  role  in  the  aircraft.  The 
fitter  must  be  afforded  the  opportunity  to  practice  and  use  these 
acquired  skills  routinely  in  order  to  maintain  an  acceptable  level 
of  efficiency. 

The  major  personnel  problems  existing  in  the  current  fitting 
program  are  the  inability  to  retain  qualified  fitters,  the  lack  of 
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Figure  4d.  Fitting  process:  Contouring  of  euspeneion  eeseebly 
end  eeroupe  to  aviator. 

followup  training  to  eaintain  ooaqpetency,  and  the  failure  of  the 
<d>ain-of-ooeeand  of  external  organisationa  to  recognise  the 
iaportanoe  of  the  fitting  task. 

The  prooureeent  of  the  IHA06S  fitting  and  aligneent 
verification  kits  benefited  the  fitting  process  by  waking 
available  to  the  fitter  the  required  tools  and  equipeent.  The 
kits  provided  were  found  to  be  adequate  except  in  one  respect. 
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Flfim  Fitting 


FlMn  dMiigning  tlm  fitting  kit,  tb«  dnoision  %mm  mm6m  by  th«  kray» 
b— d  on  oot,  to  UM  •  •inulatod  or  "duany*  VOU,  instood  of  • 
production  IDD  and  oiaalatod  CRT  flaafelight.  This  tumod  out  to 
bs  s  nistsko.  Tbs  "donuy*  HOD  dlffsrsd  in  siss  and  did  not 
prorida  tha  soa-through  function  of  tha  raal  HDD.  Tha  uaa  of  tha 
"daMqr"  HDD  waa  inadaquata  in  positioning  and  aliming  tha  HDD  to 
tba  dagraa  naoaaaary  to  ansura  tha  aviator's  aiility  to  obtain 
navlunn  fiald-of’-viav  shan  in  tha  aircraft.  It  was  dataninad 
that  tha  staps  parfomad  using  tha  "duaoay"  HOD  oontributad 
significantly  to  tha  tins  raquirad  for  tha  original  fitting,  but 
bad  to  ba  rapaatad  mntoa  tha  pilot  was  confrontad  in  tha  aircraft 
with  tha  raal  HDD. 

Only  two  fitting  kits  wars  available  for  usa  in  tha  D8AARL 
fitting  prograa.  A  typical  fitting  ssssion  of tan  involved  four  to 
six  fitters.  Sines  each  fitter  was  attempting  to  perform  tha  same 
task  siaultanaously,  there  wars  significant  delays  due  to  the 
limited  number  of  tools  available  in  only  two  kits.  This  was 
ovarooma  to  soma  dagraa  by  the  procursaant  of  tha  basic  tools. 
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Pigur*  4f.  Fitting  proonast  HDD  optical  alignaont  and  naasura- 
aant  of  £iald*of-viaw. 

i.a«#  aorawdrivara,  Allan  vranohaa,  aoiaaora,  ate.,  by  tha 
ISnCvidual  flttara.  Thia  aupplaaMnting  of  aquipnant  and  toola 
OQUld  not  ba  aoooiqpliahad  in  tha  araaa  of  HDOa  and  tha 
vwrifioation  kit  ooaqponanta.  For  tha  fitting  atapa  ragulring 
thaaa  itaaa,  tha  fitting  aaaaion  changaa  in  natura  fron  parallal 
to  aarial,  graatly  incraaaing  tha  fitting  pariod.  Tha 
availability  of  ona  fitting  kit  par  fittar  would  contributa  to  a 
Bora  afficiant  fitting  aaaaion.  For  coat  conaidarationa,  thia  nay 


Figvrv  49*  Fitting  proonnsi  HiX7  optical  aligiMant  and  Moaauraaant 
of  fiald-of-viav. 

not  ba  praotioal  with  tlia  varifioation  klta.  Howavar,  ataggaring 
tha  individaal  fittinga  vitbia  a  fitting  saaaion  vauld  raduca  tha 
iiipaot  of  a  liaitad  twbar  of  varifioation  kita. 

ka  nantionad  praviooaly,  it  waa  laamad  that  anthropoaatry 
aignifioantly  iapaotad  tba  ability  to  provida  an  qptiaua  fit  to 
tha  aviator.  WiOBa  faotora  oouplad  with  tha  uaa  of  tha  "duBDay" 

RDO  praoludad  any  oonpariaon  to  tha  actual  fiald-of-viaw  tha 
aviator  would  aohiava  in  tha  aircraft.  Tha  1  ini  tad  physical  aya 
raliaf  diatanoa  availabla  whan  using  tha  HDD  raiaad  tha  quastlon 
as  to  whathar  or  not  aviators  wars  capabla  of  achiavlng  tha 
dasignad  30-  by  40-dagraa  fiald-of-viav.  Baoausa  of  this 
quaation,  it  was  dasnsd  naoassary  to  inoluda  a  naasuranant  of 
f i  r  Id-of-viaw  int^  tha  fitting  procass.  This  would  allow  tha 
fittiu:  to  provida  a  nora  accurata  fit,  nininising  tha  adjustaants 
raquirad  in  tha  actual  aircraft. 

Currently,  flald-of-viav  naasuraaants  ara  acconplishad  using 


rivttv  4li*  rittiof  priBMii  Tiaor  triaiiiif . 


a  siafl*  irototyy  hv  witk  mi  IIImiI— fd  ringed  targ«i  projected 
tmmgh  im  dpdios  vslav  •  flMhlidbt  •ooro*.  auciMlsing  thm 
fl«14b-«C-^riMr  is  SB  itsrsti'vs  proosss  oftsii  rsqnlrlag  ssvsral 
BijiistSHits  ts  tte  iMlBSt  tit.  I^lfyliig  tlis  fisIS-of-^isir  using 
s  sssl  W09  aSkMH  BSCS  sftieisBt  sbs  of  an  iadividusl  fittor's  tliin 
sad  codsoss  priSliMis  ia  fiold.  it  is  >oli«vod  finly  that  ths 
"doBBy*  BBSS  is  tBs  fittiag  kits  sBoiad  bo  rsplsood  with 
produ^on  MB.  It  is  sapisstid  othsr  than  "first  quality”  itsss 
Bsy  bo  Bssd  for  tbis  purposa.  Also,  furthor  it  is  sugqsstod  that 
raplaeiaq  ths  rinqsd  projaotion  tar^t  with  siaulatad  XHA068  vldoo 
iaaqary  oould  allcv  tbo  aviator  to  aomiro  a  bottor  approoiatlon 
for  t^  valus  of  tbo  fiold-^f-visw  adfustBsnt  during  ths  fitting 

PITOOMBC  a 


An  additional  sogaont  of  tbo  fitting  proooas  which  could  bs 
iaprovod  iavolvos  ths  oustoadsing  of  ths  visors.  This  procodurs 
ro^pdros  tbs  visor  bo  notdiod  by  cutting  a  sognsnt  away  fros  ths 
Iflwsr  ri^t  portion  to  allow  ths  visor  to  bo  doployod  with  ths  HDD 
ia  position.  Thors  is  no  standard  pattom  providod  as  gvxidanco  to 
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riguM  S.  Ti'st  off  a  oooplotoly  fflt^^  aviator. 


tlM  fflttar  alMn  parforal:?^  thia  mtm^.  Tha  raault  la  a  vida 
irnriatloii  la  ttm  ooaffi^jiTation  off  tha  viaor  tria.  Offtan  tha 
tylaaing  acrvidad  la  ao  oua^ziaiiad  ffor  tha  BDU  baing  uaad  ffcar  tha 
ffittiag*  ttet  inoc«patlbiltiaa  aay  ariaa  vhan  othar  HDDa  ara 

At  tMa  point,  no  raaolution  to  thia  problaM,  haa 


Currantly,  aviatora  ara  ffittad  with  thair  IHADSS  halaat 
daring  tha  ffirat  day  off  tha  Prograa  off  inatruction  (POI) . 
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ConM<iu«iitly,  at  tha  tlaa  of  tha  fitting,  thay  have  llttla  or  no 
knewladgo  of  tha  funotimi  and  purpoaa  of  tha  halaat  aystaa. 
Tharafora,  during  tha  fitting  aaaolon.  In  ordar  to  obtain  a  proper 
fit,  it  baooaaa  naoaaaary  that  tha  coaplaxltlaa  and  intaractions 
of  tha  varioua  halaat  coaponanta  ba  explained.  This  addl1;lonal 
raquiraaMit  plaoad  upon  ^la  fittar  significantly  incraasas  tha 
duration  of  tha  fitting  aaaaion.  Ona  possible  solution  nay  be  to 
hava  aviators  attend  a  short  orientation  class  prior  to  tha  halnet 
fitting  session.  Xn  this  class  tha  objectives  would  be  to:  a) 
faniliarlsa  tha  aviator  with  tha  basic  coiqponants  of  tha  halnat, 
b)  explain  tha  function  of  tha  halnat  in  tha  AH-64  systaa  and  c) 
dMcrlba  tha  relationship  of  a  proper  fit  to  halaat  parforaance. 
Other  solutiims  that  would  rasova  tha  educational  responsibility 
fros  tha  fittar  would  be  equally  acceptable. 

Tha  problaa  of  education  is  not  liaitad  to  tha  aviator. 
USAARL  currently  has  no  foraalisad  training  program  for  tha 
fitters  pressed  into  sarvioa  hare  at  Port  Rucker.  Tha  Army's 
forsal  training  of  IHAOSa  fitters  is  provided  by  tha  Aviation  Life 
Support  Iquipnant  (AL8B)  course  taught  at  Fort  Bust is,  Virginia. 

A  S'^hour  block  is  allocated  for  tha  course,  it  consists  of  a 
2-hour  forsMl  presentation  discussing  tha  parts  and  function  of 
tha  IRA068  halnat  and  tha  relationship  of  tha  helmet  to  tha  AH-64 
aircraft.  Following  a  short  film  describing  tha  fitting  process, 
students  partiepata  in  disaasambly  and  aasambly  of  a  halnat.  The 
balance  of  tha  training  is  a  hands-on  fitting  session  of  fallow 
students. 

At  bast,  tha  education  of  tha  A,T5B  school  student  for  the 
fitting  of  tlha  1HAD6S  helmet  is  purely  introductory  in  nature. 

Ohly  one  fitting  is  parfomad,  and  this  does  not  include  an  actual 
trimming  of  u  custom  visor  or  a  real  alignment  verification. 
However,  scsni  practice  trlaming  is  performed  on  SPH-4  visors,  and 
an  introduction  to  the  alignment  verification  is  pwrformad  on  a 
headform.  Mo  printed  documentation  is  provided  to  tha  student  for 
referanca  later  in  tha  field.  Hhlla  a  general  understanding  of 
tha  meohanics  of  the  IRAOM  helmet  is  provided  by  the  course,  the 
AL8B  specialist  is  not  axpariancad  enough  to  handle  the  actual 
details  and  problems  associated  with  an  actual  fitting. 

To  compound  these  mentioned  shortcomings,  the  68 J  Apache 
Armament  Specialist  is  the  designated  IHADSS  fitter  for  tha  Army. 
These  soldiers  have  a  large  volume  of  other  duties  to  accomplish 
that  take  precedence  over  serving  as  an  ALSE  specialist  for  the 
IHADSS.  Purthemore,  tha  school -trained  ALSE  specialist  seldom 
'^ill  be  assigned  where  ha  can  use  his  fitting  training.  The  very 
perishable  skills  of  helmet  fitting  soon  could  be  lost  and  not 
easily  retrieved.  In  light  of  tha  axparlenca  at  USAARL,  this 
situation  will  hava  serious  consequences  in  the  later  years  of  the 
Apache  program. 

Other  identified  areas  of  possible  Improvement  which  have 
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not  boon  inplonontod  oddroao  tho  physical  facility  used  for  tha 
fitting  ooooimi  and  tho  anount  of  tiof^  allocatad  by  tho  Aviation 
Troining  nottslion  for  acoonplishnont  of  tha  fitting  task.  Tha 
•voilobio  Of  :?o  uood  for  tho  OSAARL  fitting  prograo  was  lioitad 
and  roouitod  xn  all  participants  having  to  work  in  closa 
proKinity.  ibis  rosultod  in  oxcossiva  oxtranoous  cosnunication 
ohiolk  froquontly  distractod  from  tho  sccoiqtlishMnt  of  an 
offioiont  and  tiaoly  fitting.  iTiilo  it  is  not  practical  to 
roqpiiro  individual  fitting  rooos,  it  would  bo  advantagaous  to 
nor ini so  tho  isolation  of  tho  participants  in  ordar  to  dacraasa 
grovip  intoraotioii. 

Tho  currant  training  syllabus  for  tha  AH-64  progran  fails  to 
allooato  sufficiant  tins  for  tho  fitting  procass.  This  coupled 
Vith  tho  aviator's  lack  of  education  as  to  tha  inportanca  of  tha 
holnot  fit  oftoii  rosults  in  tha  fitting  sasslon  being  an  uphill 
battlo. 


Usar  avaluation  of  tha  fitting  program 


Tha  succass  of  any  progran  dapanda  on  its  ability  to  raach 
its  goals.  Pron  tha  user's  viawpoint,  tha  prlaary  goal  of  tha 
ZRA088  fitting  progran  is  to  provida  tha  AH-64  aviator  vith  an 
accoptablo  fit  with  rospact  to  confort,  stability,  and 
porfomanco. 

Tho  evaluation  of  tha  IHAOSS  fitting  progran  was  begun  in 
Nay  1986  when  57  aviators,  assigned  to  tha  AH-64  training  progran 
at  Fort  Rucker,  Alabana,  responded  to  a  quostionnalra  dasignad  to 
avaluato  tho  fit  and  porfomanco  of  tha  IHADSS  halnat.  A  copy  of 
this  guostionnaira  is  provided  in  Appendix  B.  In  March  1987,  a 
rodaslgnod  version  of  this  guostionnaira  (Appendix  C)  was 
distributed  to  AH-64  aviators,  instructor  pilots,  and  student 
pilots  at  Port  Rucker  and  at  Fort  Hood,  Texas.  The  goal  of  tha 
fodasignod  guostionnaira  was  to  place  graatai*  anphasls  on 
obtaining  usar  feedback  as  to  tha  guallty  of  tha  halnat  fit  and 
tho  fitting  procass.  Pron  tha  fielded  AH-64  units  at  Fort  Hood, 
Texas,  50  aviators  responded  with  conplatad  quest lonna ires.  These 
aviators  roprasant  tha  nost  recant  transition  graduates  fron  the 
Fort  Rucker  training  progran  over  tha  past  12  to  18  nenths.  A 
total  of  83  guasionnairas  vara  received  fron  training  units  at 
Fort  Rucker,  Alabana. 

In  addition,  a  brief  data  collaotion  fom  was  designed  to 
track  tha  type  and  guantity  of  adjustnants  and  refits  being 
raguirad  by  aviators  through  tha  contractor's  technical 
raprasantatlva  at  Hanchay  Amy  Airfield,  Fort  Rucker,  Alabana. 

This  provided  data  on  tha  reliability  of  tha  original  fit,  as  well 
as  on  tha  long-tam  parfomanca  of  tha  halnat.  A  copy  of  this 
^oxrm  is  provided  in  Appendix  D.  Nineteen  forms  were  returned  to 
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OlSAARL  by  th«  oontrc'Ttor's  t«chnical  representative. 

To  define  the  pilot  population  being  surveyed,  the 
quMtionnairee  requested  certain  deaographic  data,  (e.g. ,  age, 
ourx'ent  duty  and  aircraft  assignaent,  helnet  size,  and  corrective 
lens  requireaent) .  A  synopsis  of  this  data  is  provided  in  Table 
a. 

In  both  Fort  Rucker  surveys,  the  predominant  age  group  was 
that  of  the  29»38  year  olds  (73.7  percent  in  1986  and  62.7  percent 
in  1987) .  It  say  be  noted  that  fron  the  1986  to  the  1987  Fort 
kuckor  surveys,  the  population  of  the  youngest  age  group  changed 
to  14.5  percent  froa  5.3  percent.  This  increase  may  have  resulted 
from  the  decision  to  allow  recently  graduated  rotary-wing  aviators 
to  transition  directly  into  the  AH-64  program. 

The  aajlority  of  the  sxibjects  at  Fort  Hood  were  also  in  this 
youngest  age  bracket.  The  greater  availability  of  instructor 
pj\  ots  at  Fort  Rucker  is  reflected  in  the  duty  assignments  of  the 
sulrject  population.  Instructor  pilots  composed  78.2  percent  of 
the  population  in  the  1986  survey  and  71.1  percent  in  the  1987 
Fort  Rucker  survey.  The  greater  percentage  of  the  Fort  Hood 
subjects  were  rated  AH-64  aviators  assigned  to  field  companies. 

The  breakdown  of  helmet  sizes  was  about  the  same  at  both 
Fort  Rucker  and  Port  Hood,  a  3:1  ratio  of  large  to  medluin.  No 
helaet  sise  data  were  collected  in  the  1986  survey.  The 
distribution  of  subjects  requiring  corrective  eyewear  also  was 
stable  across  the  surveys,  an  average  of  15  percent. 
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Tabl*  2 


Daaographic  data  for  subjact  population 


1986 

Port  Rucker 
(57  aubjecta) 

Nuabar 

caaaa  Percent 

1987 

Port  Rucker 
(83  aubjecta) 

Nuabar 

caaea  Percent 

1987 

Port  Hood 
(50  aubjecta) 

Nuabar 

caaea  Percent 

Subjact  aga: 
l:l>28  yaara 

3 

5.3 

12 

14.5 

24 

48.0 

29-3S  yaara 

42 

73.7 

52 

62.7 

19 

38.0 

39-48  yaara 

12 

21.0 

19 

22.9 

7 

14.0 

Duty  aaaignvMintt 
Znatruotor 
pilot 

43 

78.2 

59 

71.1 

10 

20.0 

Studant 

^llot 

11 

20.0 

22 

26.5 

0 

O.C 

AM-64  pilot 

1 

1.8 

2 

2.7 

40 

80.0 

Currant  aircraft 
Surrogate 

’  .3 

41.1 

17 

20.5 

0 

0.0 

AH-64 

33 

58.9 

66 

79.5 

49 

98.0 

Other 

— 

0 

0.0 

3. 

2.0 

Subjact  IHAOSS 
halaat  ■isa: 
Nadlua 

20 

24.1 

14 

28.0 

Large 

—  — 

— 

63 

75.9 

36 

72.0 

Sub j acta  wearing 
corrective  lenaes: 

Yea  8 

14.0 

12 

14.5 

8 

16.0 

No 

49 

86.0 

71 

85.5 

42 

84.0 
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The  subjects'  assessnent  of  their  original  helmet  fitting  is 
presented  in  Table  3.  Subjects  were  requested  to  indicate  where 
they  received  their  original  fit,  to  rate  the  fitter's  knowledge, 
techniques,  and  ability,  to  indicate  whether  or  not  subsequent 
adjustments  to  the  helmet  were  required,  and  to  rate  the  overall 
quality  of  their  original  fit. 

Of  the  50  subjects  at  Fort  Hood,  88  percent  originally  were 
fit  under  the  USAARL  fitting  program.  The  remainder  were  split 
equally  between  the  contractor's  technical  representative  and 
flightline  ALSE  personnel.  For  the  1987  Fort  Rucker  survey,  36.1 
percent  of  the  subjects  were  fitted  under  the  USAARL  fitting 
program,  an  equal  percentage  were  fitted  by  the  contractor's 
technical  representative,  and  24.1  percent  were  fitted  by 
flightline  ALSE  personnel. 

This  spread  in  the  distribution  most  likely  is  because  many 
of  the  instructor  pilots  received  their  original  fit  from  the 
contractoi  prior  to  the  initiation  of  the  USAARL  program.  In 
addition,  flightline  ALSE  personnel  at  Fort  Rucker  have  taken  a 
more  active  role  in  the  fitting  of  the  XHADSS  helmet.  Comparative 
data  from  the  Fort  Rucker  1986  survey  were  not  available. 
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Tsbl«  3 


Original  fit  asiLOJcaant 


1986 

Port  Ruokar 
(57  aubjaots) 


Nuabar 

casaa  Paroant 


1987 

Fort  Ruokar 
(83  aubjacts) 


mabar 

caoaa  Parcant 


1987 

Fort  Hood 
(50  BUbjacts) 


Nunbar 

caaas  Parcant 


Original 

fitting: 


U8AARL 

— 

30 

36.1 

44 

88.0 

ALSI 

-- 

20 

24.1 

3 

6.0 

Honaywall 

— 

30 

36.1 

3 

6.0 

Other 

—— 

3 

3.6 

0 

0.0 

Did  fitter  explain 
halaat  conplaxitias? 

Yes 

65 

78.3 

34 

68.0 

Mo 

— — 

18 

21.7 

16 

32.0 

Did  fitter  explain 
exabinar  function? 
Yes 

66 

79.5 

44 

88.0 

Mo 

— 

17 

20.5 

6 

12.0 

Has  halaat  required 
subsequent  adjust- 
nents? 

Yes  46 

30.7 

68 

81.9 

44 

88.0 

No  11 

19.3 

15 

19.1 

6 

12.0 

Was  the  custom 
trimnlng  of  the 
viscr  adequate? 

Yes  43 

78.2 

73 

88.0 

34 

68.0 

No  12 

21.8 

10 

12.0 

16 

32 .  V. 

Mean  astinat«»  of 
quality  of 
orlglnlal  fit 

(Scale  1-9):  -  6.8  4.7 

Mean  astimate  of 
fitter's  )uiowladge 
and  ability 

(Scale  1-9)  :  -  6.8  5.5 


For  tbs  1987  Port  Rucksr  survey,  approximately  79  percent  of 
tlM  subjleots  felt  that  the  complexities  of  the  helmet  and  combiner 
fllflieticm  were  explained  adequately  by  their  fitter.  For  the  Fort 
MdNM  eurvey,  the  subjects  felt  that  an  explanation  of  the  helmet's 
pcwqplexities  was  provided  only  68  percent  of  the  time.  However, 
tlM  rple  of  the  combiner  was  described  by  the  fitter  88  percent  of 
tlie  tlae,  the  operation  of  the  combiner  being  a  necessary  part  of 
tilM  fitting  process.  No  data  on  these  questions  were  available 
the  1986  survey. 

It  was  determined  once  a  subject  wa«k  fitted,  subsequent 
adjustments  to  the  helmet  were  needed.  Nliile  no  breakdown  was 
available  between  minor  adjustments  and  major  refits,  comments 
provided  by  the  subjects  indicated  a  majority  of  the  adjustment 
sessions  were  due  to  discomfort  and  inability  to  obtain  an 
adequate  field^of-view  present  immediately  after  their  original 
fitting  end  not  due  to  the  minor  settling  of  the  helmet  system. 

In  the  1986  survey,  80.7  per^jent  of  the  subjects  indicated  the 
need  for  adjustments  or  refits  to  the  original  fit.  An  almost 
equal  percentage  (81.9  percent)  for  the  1987  Fort  Rucker  survey 
required  adjustments  or  refits.  For  the  Fort  Hood  survey,  88 
percent  of  the  subjects  indicated  that  fitting  adjustments  were 
needed.  Of  the  Port  Rood  subjects  requiring  adjustments  or 
refits,  25  percent  indicated  two  or  more  adjustment  sessions,  and 
ovur  a  one-^third  of  the  Fort  Hood  subjects  indicated  that  they 
performed  self  adjustments,  of  the  subjects  indicating  adjustment 
or  refits  in  the  1987  Port  Rucker  survey,  33  percent  required  twc 
or  more  adjustment  sessions  and  approximately  42  percent  performed 
self  adjustments. 

In  the  Fort  Hood  survey,  32  percent  of  the  subjects 
indicated  the  original  trimming  of  their  visors  was  not  adequate 
and  required  retrlmming.  This  problem  was  reported  by  21.8 
percent  of  the  1986  Fort  Rucker  survey  subjects  and  by  12  percent 
of  the  1987  Fort  Rucker  subjects. 

Nhen  requested  to  rate  the  overall  quality  of  their  original 
helmet  fit  and  the  knowledge  and  ability  of  their  fitters,  the 
Port  Hood  subjects  gave  their  original  fit  an  average  rating  of 

4.7  and  the  fitters'  ability  an  average  rating  of  S.5,  based  on  a 
scale  of  1  tc  9  (l-unsatisfactory,  5-adequate,  and  9-excellent) . 
Subjects  in  the  1987  Fort  Rucker  survey  gave  an  average  rating  of 

6.8  for  both  their  original  fit  and  fitters'  ability. 

Additional  data  were  collected  to  determine  the  quality  of 
the  current  fit  of  the  subjects'  helmets.  Questions  were  asked 
addressing  overall  comfort,  chinstrap  and  earcup  positioning, 
thermal  comfort,  noise  attenuation,  helmet  stability,  and  rating 
of  current  fit.  Of  the  subjects  in  the  1986  Fort  Rucker  survey, 
77.3  percent  found  their  current  helmet  to  be  "comfortable”  or 
"very  comfortable."  However,  5.3  percent  found  the  helmet  to  be 
"very  uncomfortable."  In  the  1987  Fort  Rucker  survey,  an  almost 
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gjiiMM.  pTCsntag#  (78.3  percent)  rated  the  helmet  aa  "coBfortable** 
banter  and  6  percent  rated  it  as  "very  uncomfortable."  But,  the 
flood  data  showed  a  reduction  in  "comfortable"  or  better 
(62  percent) ,  with  38  percent  of  the  subjects  considering 
current  fit  to  be  "uncomfortable"  or  worse.  Subjects' 
■Oi|IIIMnts  indicated  most  of  the  coiqplaints  of  discomfort  were  due 
tb  prosmum  points.  Thermal  discomfort  did  not  appear  to  be  a 
sm  in  any  of  the  surveys.  Mhile  in  the  1986  Fort  Rucber 
b*^ltwsy»  21.2  percent  indicated  a  thermal  comfort  problem,  only 
16.6  percent  of  the  sfibjects  in  the  1987  Fort  Rucker  survey  and  8 
percent  in  the  1987  Fort  Hood  survey  cited  such  problems. 

Another  area  in  %diich  comfort  was  an  issue  was  the  earcupe . 
Mhile  the  comfort  of  the  earcups  improved  in  the  1987  survey  from 
the  1986  survey,  a  large  segment  of  the  subject  population 
repcurted  earcup  discomfort.  In  the  1987  Fort  Rucker  survey,  26.5 
percent  reported  an  uncomfortable  fit;  46  percent  reported 
problems  from  the  1986  Fort  Hood  sur\’ey. 


<^instrap  comfort  had  been  a  early  problem  with  the  IHADSS 
helmet,  in  the  1986  survey,  45.5  percent  of  the  subjects  cited 
the  ^instrap  as  a  source  of  discomfort.  During  the  production 
item  testing  on  the  IHADSS  helmet,  the  placement  of  the  chinstrap 
wms  recognised  as  a  problem.  At  USAARL's  request,  a  chinstrap 
modification  was  implemented  by  the  contractor.  This  modification 
i*  believed  to  be  reflected  in  the  decrease  in  the  percentage  (38 
percent)  still  reporting  chinstrap  comfort  problems  in  the  19L7 
Fort  Rood  survey.  Subjects'  comments  indicated  that  the  use  of  a 
®binstrap  pad  to  reduce  the  discomfort  has  been  a  typical  field 
solution  to  this  continuing  problem. 


The  responding  population  in  the  1986  Fort  Rucker  survey 
indicated  that  85.8  percent  considered  the  system  configuration  to 
either  "stable"  or  "very  stable,"  with  only  3.6  percent  rating 
the  helmet  as  "very  unsteUale."  Comparative  data  from  the  1987  Fort 
**>cker  survey  indicated  88  percent  found  the  helmet  "stable"  or 
"very  stable"  and  only  1.2  percent  rating  the  system  as  "very 
unstable."  The  1987  Fort  Hood  survey  rating  for  "stable"  and  "very 
stable"  only  totaled  80  percent,  yet  recorded  no  ratings  of  "verv 
unstable."  ^ 


An  additional  figure  of  merit  for  proper  fit  is  the  noise 
attenuation  provided  by  the  helmet.  In  each  survey,  a  majority  of 
the  subjects  reported  the  noise  attenuation  of  their  helmet  as 
"quiet"  or  better.  In  the  1986  survey,  84.2  percent  rated  their 
helmets  as  "quiet"  or  "very  quiet."  A  similar  "quiet"  or  better 
rating  was  indicated  by  79.6  percent  in  the  1987  Fort  Rucker 
survey  and  86.0  percent  in  the  Fort  Hood  survey.  However,  a 
significant  number  of  subjects  indicated  that  their  assessment  of 
the  noise  attenuation  provided  was  based  on  the  additional  usage 
of  earplugs.  Therefore,  the  high  percentage 
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•C  "qalst”  or  bottor  ratings  cannot  bo  attributed  only  to  fit  or 
attamiMitioo  c^ractariatics  of  tha  halmat. 

Wban  askad  to  rata  (acala  1-9)  tha  ovarall  quality  of  thair 
oiurrMit  fit,  tba  avaraga  ratings  wars  5.7,  6.6,  and  5.6  for  the 
X9t<  Fort  ihackar,  1987  Port  Ruckar,  and  1987  Fort  Hood  surveys, 
raapactivaly. 


Table  4 

Current  fit  assessment 


1986 

1987 

1987 

Fort  Rucker 

Fort  Rucker 

Fort  Hood 

(57  subjects) 

(83  subjects) 

(50  subjects) 

Humber 

Number 

Number 

cases  Percent 

cases  Percent 

cases  Percent 

Ovarall  hairnet  comfort: 
Very  comfor- 


table 

15 

26.4 

14 

16.9 

6 

12.0 

Coaifortabla 

29 

50.9 

51 

61.4 

25 

50.0 

UncoafortabXa 

10 

17.5 

13 

15.7 

16 

3  a*  •  0 

Vary  unccua- 

fortabla  3 

Is  thermal  comfort 

5.3 

5 

6.0 

3 

6.0 

adaquata? 

Yas 

41 

78.8 

74 

89.2 

46 

92.0 

No  11 

Ovarall  stability  of 

21.2 

9 

10.8 

4 

8.0 

halmat : 

Vary  stable 

12 

21.5 

13 

15.7 

6 

12.0 

Stable 

36 

64.3 

60 

72.3 

34 

68.0 

Unstable 

6 

10.7 

9 

10.8 

10 

20.0 

Vary  unstable 

2 

3  6 

1 

1.2 

0 

0.0 

overall  helmet 

noise  attenuation: 

Very  quiet 

18 

31.6 

13 

15.7 

8 

16.0 

Quiet. 

30 

52.6 

53 

63.9 

35 

70.0 

Noisy 

7 

12.3 

17 

20.5 

6 

12.0 

Very  nolt>y 

2 

3.6 

0 

0.0 

1 

2.0 

Do  earcups  fit 
comfortably? 

Yes 

22 

3S.3 

61 

73.5 

27 

54.0 

No 

34 

60.7 

22 

26.5 

23 

46.0 
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Tabl«  4  (Continued) 


19t6 

Port  Rucker 
(57  subjects) 

Number 

oases  Percent 

1987 

Fort  Rucker 
(83  subjects) 

Number 

caaes  Percent 

1987 

Fort  Hood 
(50  subjects) 

Number 

cases  Percent 

Xs  ^instrap 
adequate  and 
comfortable? 

fas 

30 

54.5 

48 

57.8 

31 

62.0 

Ko 

25 

45.5 

35 

42.2 

19 

38.0 

Mean  estimate 

of  quality  of 
eurrent  fit 
(Scale  1-9) : 

5.7 

6.6 

5.6 

Th«  final  usar  avaluation  was  provided  by  data  collection 
forM  coaplatad  by  the  contractor's  technical  representative  at 
Fort  Rucker.  A  fore  was  filled  out  each  tine  the  representative 
perfonHMl  an  adjustaent  to  an  aviator's  helnet.  Only  forms 
covering  the  7*veek  period  from  5  January  to  20  February  1987  were 
available  for  inclusion  in  this  report.  Of  the  19  forms 
collected,  4  ccMHplaints  relating  strictly  to  inability  to  obtain 
adequate  fleld'~of*-view,  3  related  to  electronic  problems,  4 
r^orted  a  coiriaination  of  discomfort  and  inadequate  field-of-view, 
7  presented  prtAlens  related  strictly  to  fit  quality,  and  1  was  a 
request  for  a  helmet  check  following  use  in  a  demonstration  by 
other  personnel.  Of  the  16  reported  nonelectronic  related 
prcriolems,  9  required  major  refits,  5  were  resolved  by  minor 
adjustments  of  fitting  pads  and  earcups,  l  required  only 
instruction  in  use  of  the  HDU,  and  1  (the  helmet  recheck)  required 
no  action. 


Discussion 


The  fitting  of  the  IHADSS  helmet  is  critical  to  the 
aviator's  performance  in  the  AH*-64  aircraft.  As  an  interface 
between  the  aviator  and  the  aircraft,  the  helmet  is  important  both 
as  a  personal  protective  device  and  as  a  platform  for  the  head 
mounted  display.  Skilled  and  qualified  fitters  are  required  to 
accomplish  and  maintain  a  proper  fit.  As  the  pace  of  the  fielding 
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of  th«  AH‘‘64  aircraft  incraases,  so  will  the  need  for  experienced, 

guallfied  fitters. 

In  early  1985,  USAARL  initiated  an  IHADSS  helmet  fitting 
program  to  aasist  the  Army  in  establishing  fitting  requirements 
and  procedures  for  the  AH-64  program.  This  evaluation  of  USAARL 's 
program  has  identified  areas  which  are  essential  to  the  design  of 
a  successful  fitting  program.  The  evaluation  has  determined  that 
the  most  ii^>ortant  element  is  well-trained,  experienced,  motivated 
personnel.  It  is  optimum  that  these  individuals  have  the  IHADSS 
fitting  responsibility  as  a  primary  job  assignment,  not  as  an 
"other  duty  as  assigned."  The  current  situation  of  arbitrarily 
tasking  individuals  to  be  IHADSS  fitters  is  detrimental  to 
establishing  an  efficient  and  successful  fitting  program.  This 
can  be  accomplished  only  by  identifying  fitting  personnel, 
providing  then  with  comprehensive  training,  and  then  continuous 
hands-on  experience. 

The  efficency  of  the  USAARL  fitting  program  also  has  been 
compromised  by  the  lack  of  a  sufficient  quantity  of  fitting  and 
alignment  verification  kits.  This  significantly  increased  the 
length  of  the  fitting  sessions.  In  addition,  the  decision  to 
subsitute  a  "dummy"  HDU  in  the  kits  severely  impacted  the  ability 
of  the  fitter  to  provide  the  aviator  with  a  fit  which  optimized 
the  field-of-vlew  available  with  the  HDU. 

The  user  evaluation  questionnaires  from  the  1987  Fort  Rucker 
survey  indicated  an  average  rating  (scale  1-9)  of  6.8  for  the 
original  fit  and  6.6  for  the  current  fit.  The  majority  (71.1 
percent)  of  the  subjects  in  this  survey  were  experienced 
instructor  pilots  whcse  almost  constant  flight  schedules 
precipitate  the  need  to  maintain  a  comfortable,  properly  fitted 
helmet.  The  availability  of  an  on-site  contractor’s  technical 
representative  has  provided  aviators  with  th€>  needed  expertise  to 
solve  fitting  related  problems.  This  is  a  luxury  that  may  not  be 
available  in  the  future  and  certainly  not  in  the  field  or  in 
combat . 

The  data  from  the  Fort  Hood  survey  indicated  an  average 
rating  (scale  1-9)  of  4.7  for  the  original  fit  and  5.6  for  the 
current  fit.  The  majority  (80  percent)  of  the  subjects  in  this 
survey  were  rated  AAH  pilots  and  88  percent  of  the  subjects  were 
fitted  under  the  USAARL  progreuB.  The  rating  for  the  original  fit 
(4.7)  is  below  the  middle  of  the  rating  scale  and  seems  to 
indicate  that  the  quality  of  the  original  fit  being  provided  could 
be  improved  substantially.  The  higher  rating  value  of  the  current 
fit  (5.6)  implies  that  fitting  assistance  was  obtained  at  some 
time  following  the  original  fitting.  Data  Indicated  that  88 
percent  of  the  subjects  did  require  adjustments  following  the 
original  fitting. 

An  obvious  point  is  the  disparity  between  the  1987  Fort 
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Mid  Fort  Hood  ratings  for  both  the  original  and  current 
fit.  Tlis  ratings  for  the  original  fit  were  6.8  at  Fort  Rucker  and 
^7  at  Fort  Hood  surveys.  Values  of  6.6  at  Fort  Rucker  and  5.6  at 
iMft  Hood  wore  obtained  for  the  ratings  of  the  current  fit.  The 
dfttar.9aoe  in  the  ratings  for  the  original  fit  most  likely  is 
HMilained  by  the  source  of  the  original  fitting.  The  instructor 
piurte,  who  pede  up  the  majority  of  the  1987  Fort  Rucker  subjects, 
pAFO  fit  by  Honeywell  personnel  or  at  USAARL,  using  the  assistance 
ad  Honeywell  personnel.  The  original  fitting  of  the  majority  of 
Hhe  Fort  Hood  subjects  was  provided  by  the  USAARL  program,  which 
suffered  constantly  from  a  lack  of  trained,  experienced  fitters. 
9|ae  difference  in  the  ratings  of  the  current  fit  is  clearly  a 
ceault  of  the  availability  of  fitting  expertise.  USAARL  has  the 
*mB0t  experienced”  of  the  Amy's  fitters,  and  the  Fort  Rucker 
oontraotor'e  technical  representative  is  a  highly  qualified 
fitter.  He  feel  this  is  the  main  reason  for  the  above  average 
rating  indicated  for  the  current  fit  by  the  1987  Fort  Rucker 
survey. 


In  conclusion,  based  on  comments  provided  via  the 
questionnaires  regarding  needed  adjustments  and  refits,  the  USAARL 
fittin^  program  has  not  been  able  to  provide  the  AAH  aviator  with 
the  hi^  quality  of  fit  required  to  ensure  optimum  performance  of 
the  ZHA06S  system.  However,  the  program  has  been  successful  in 
its  goals  to  identify  the  US  Amy's  requirements  for  fitting  the 
IHAIWd  helmet  and  in  assisting  the  AAH  program  during  its  initial 
fielding,  it  has  obviously  provided  an  adequate  fit  for  entry 
into  the  training  program,  during  which,  improvements  have  been 
made  to  eff  ct  a  better  fit. 


Recc rdations  for  designing  a  permanent  fitting  program 

To  c.  '  olop  a  successful  fitting  program  for  the  IHADSS 
helmet  and  cher  future  helmets  ultilizing  helmet  mounted 
displays,  the  Amy  must  develop  a  philosophy  which  recognizes  the 
role  of  a  proner  helmet  fit  in  the  performance  of  the  aviator. 

The  iiqportanc  of  the  helmet  fit  and  the  personnel  who  accomplish 
the  fit  were  major  ''lessons  learned”  during  the  USAARL  IHADSS 
helmet  fitt:  ■  program.  Recommendations  which  can  serve  as  a 
guideline  for  the  Army  to  establish  a  successful  longterm  fitting 
program  for  the  IHADSS  helmet  are  as  follows: 


Designate  the  fitting  task  as  a  primary  responsibility 

A  well -trained,  experienced  fitter  is  required.  The 
fitting  task  must  be  a  primary  job  assignment.  Fitting  personnel 
must  be  afforded  the  opportunity  to  practice  and  maintain  their 
fitting  skills.  Emphasis  must  be  placed  on  retaining  trained 
personnel  in  this  critical  position.  ALSE  personnel  should  have 
the  responsibility  for  fitting  and  maintaining  the  helmet,  in  a 
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training  anvironnant,  consldaration  should  be  given  to  the  use  of 
elvilian  paraonnal  to  provide  greater  program  stability. 


Rx;:>and  the  formal  training  provided  for  IHADSS  fitters 

The  block  of  instruction  currently  taught  at  the  ALSE 
school  mist  be  expanded  to  include  actual  training  in  the  trimming 
of  the  visors  and  verification  of  helmet  alignment.  Multiple 
hands-on  fitting  sessions  to  provide  practical  experience  are 
necessary.  The  moat  experienced  fitters  available  from  within  the 
Amy  and  frcm  the  helmet's  contractors  should  be  used  in  the 
education  process  until  the  Amy  can  develop  a  sufficient  quantity 
of  experienced  fitters.  Honeywell,  Inc.  has  developed  a  40-hour 
block  of  instruction  for  fitter  training  that  should  be 
incorporated  into  the  current  syllabus. 


Place  Command  emphasis  on  the  importance  for  a  quality  fit 

Command  emphasis  is  required  both  in  the  recognition  of 
the  iiqxirtance  of  maintaining  experienced  fitters  and  in  the 
scheduling  of  fitting  sessions.  Commanders  must  recognize  the 
fitting  process  as  one  requiring  a  knowlegeable,  experienced 
fitter.  Sufficient  tine  must  be  allowed  for  the  fitting  process 
in  order  to  ensure  an  optimum  fit.  Extra  time  dedicated  for  the 
fitting  process  could  save  hours  of  frustration  and  delays  on  the 
flightline. 


Increase  availability  of  fitting  kits 

One  fitting  kit  should  be  available  for  each  fitter.  By 
using  forethought  in  the  scheduling  within  a  fitting  session,  the 
number  of  required  alignment  verification  kits  can  be  minimized  to 
no  less  than  one  for  every  three  fitters. 


Provide  segregated  fitting  areas 

The  actual  time  required  for  a  fitting  could  be  reduced 
by  providing  a  fitting  area  which  allows  physical  separation  of 
the  fitting  groups.  This  would  minimize  nonproductive  interaction 
between  individuals  and  allow  for  better  concentration  on  the 
<leslred  task.  This  issue  can  easily  be  addressed  in  the  POI  for 
the  AH-64  Aircraft  Qualification  Course  once  the  decision  is  made 
to  do  so. 


Provide  aviators  with  orientation  to  helmet  prior  to  fitting 
The  quality  of  the  original  fit  and  the  length  of  the 
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tltltiiio  MMion  could  bo  pooltivoly  lopacted  by  providing  the 
•viator  with  a  prafitting  orientation  to  the  helnet  and  its  role 
in  the  airoraft. 


Otiliai'KI  a  real  Holaat  Display  Unit  during  the  fitting 

nio  field-of-viev  provided  by  the  HDU  needs  to  be 
optiJiised  during  the  fitting.  This  will  provide  for  more 
oom^tihle  trianing  of  the  visors  and  will  reduce  problems  when 
the  aviator  attenpts  to  use  the  helmet  in  the  aircraft.  In 
addition,  the  use  of  real  video  provided  through  the  HDU  during 
the  fitting  greatly  would  enhance  the  amount  of  the  fleld-of-view 
i^ch  can  be  achieved.  On  many  subjects,  the  physical  eye  relief 
of  the  HOU  prevents  the  staining  of  a  full  field-of-vlew.  When 
the  11-43  mask  is  present,  the  available  field-of-view  is  reduced 
further.  Presenting  imagery  which  simulates  the  symbolgy  which 
must  be  viewed  through  the  HDU  would  ensure  that  each  aviator  will 
receive  the  information  necessary  to  fly  the  aircraft. 


Establish  a  central  facility  for  fitting  control 

In  order  to  establish  quality  control  over  the  fitting 
program,  it  is  necessary  to  establish  a  central  facility  which  can 
provide  fitting  adjustments,  centralizing  of  this  function  has 
several  benefits.  First,  by  providing  a  place  where  proper 
fitting  adjustments  can  be  made  by  trained  personnel,  the 
detrimental  effects  of  well  intentioned  "self  help"  can  be 
reduced.  Second,  a  systematic  recording  of  fitting  problems  can 
establish  a  method  of  quality  control  on  the  fitting  program. 
Third,  well  trained  personnel  will  be  able  to  identify  product 
defects  and  provide  valuable  feedback  to  program  managers. 


32 


Rafarsnces 


Gcnrcr»  D.  W.  1986.  Ef facta  of  the  XM-43  mask  with  the  Integrated 
Halmat  and  Display  sighting  System  on  fleld-of-vlew.  Fort 
Rucker,  AL:  US  Army  Aeromedical  Research  Laboratory.  USAARL 
LR-86-9*4-3. 

Honeywell,  inc.  1985.  Intyirated  Helmet  and  Display  Sighting 
System  (IHADSS)  helmeF" flttlng~procedures.  St.  Louis  Park, 

MN:  Honeywell,  Inc.  46220-1. 

Rash,  C.E.,  Haley,  J.L. ,  Hundley,  T.A.,  McLean,  W.E.  and  Nozo, 
B.T.  1982.  Prototype  testing  of  the  Integrated  Helmet  Unit 
for  the  integrated  Helmet  and  Display  Sighting  System.  Fort 
Rucker,  AL:  US  Army  Aeromedical  Research  Laboratory.  USAARL 
LR-82-6-2-1. 

Rash,  C.B.,  Haley,  J.L. ,  McLean,  W.E.  and  Mozo,  B.T.  1984. 
Produ^lon  Item  testing  of  the  Integrated  Helmet  and  Display 
S iqht lnq~System .  Fort  Rucker,  AL:  US  Army  Aeromedical 
Research  Laboratory.  USAARL  LR-84-7-2-‘3 . 

Rash,  C.E.,  Martin,  J.S.,  Mozo,  B.T. ,  and  Haley,  J.L.  1987. 
Testing  c>f  the  prototype  extra-large  Integrated  Helmet  Unit 
i^or  the  Integrated  Helmet  and  Display  Sighting  System.  Fort 
Rucker,  AL:  US  Army  Aeromedical  Research  Laboratory.  USAARL 
LR-87-7-2-4. 

US  Army  Natick  Laboratories.  1971.  Anthropometry  of  US  Army 
aviators  1970.  Natick,  MA:  US  Army  Natick  Laboratories. 

TR  72-52-CE. 


Appendix  A 

List  of  contsnts  for  IHADSS  alignment 


Verification  and  fitting  kits 

Alignment  verification  kit 

Sensor  alignment  verification  scope 

iielmet  Display  Unit  alignment  verification  scope 

Simulated  orr 

XHAOSS  alignment  chart 

Carrying  ease 


Fitting  kit 

Helmet  Display  Unit  simulator 
Tape  measure* 

Ruler,  6-iRch* 

Screwdriver,  Phillips* 

Scre«rdriver,  flathead* 

Wrenches,  Allen  (2)* 

Oremel  kit* 


Pen,  grease* 
Sandpaper,  fine* 
Sanding  drum,  fine* 
Sanding  drum,  coarse* 
Scissors* 

Goggles* 

Cazrylng  case 


*  Designates  government  furnished  equipment. 
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Appendix  B 

1986  Fort  Rucker  fitting  questionnaire 
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IHADS6  fitting  •valuation  queationnalra 


Purpoao 


Th«  oporation  of  th«  IHADSS  raquiraa  a  spaclal  Integratod 
holMt.  Th*  fit  of  this  h«lMt  is  critical  to  the  performancs  of 
th«  aviator  in  th«  AH~64  aircraft.  An  optinal  fit  must  address 
coBfort  and  stability.  Tha  purposo  of  this  questionnaire  Is  to 
assess  the  quality  of  your  original  fit  and  the  long-tern  fitting 
cdiaracteristios  of  this  fit. 

Your  cooperation  in  this  survey  will  assist  in  establishing 
a  quality  ZRAOSS  helnet  fitting  program  which  will  benefit  you 
and  future  Apache  pilots. 

If  you  have  any  questions  concerning  this  questionnaire  or 
this  survey,  they  nay  be  directed  to  the  following  Individuals  at 
the  US  Amy  Aeronedlcal  Research  Zjaboratory  (USAARL)  : 


Mr.  Ed  Rash  AV  558-6814 
Maj.  Dan  Gower  AV  558-6895 


US  Amy  Aeronedlcal  Research  Laboratory 

Box  577 

Fort  Rucker,  Alabama 


36362-5292 


PRIVACY  ACT  STATEMENT 


1.  Authority. 

a.  Section  301,  Title  5,  United  States  Code. 

b.  Section  3101,  Title  44,  United  States  Code. 

c.  Section  1071-1087,  Title  10,  United  States  Code. 

2.  Principal  purpose.  The  purpose  for  requesting  personal 
information  is  to  provide  various  types  of  data  needed  to  satisfy 
the  scientific  objectives  of  the  study. 

3 .  Routine  uses . 

a.  This  Information  may  be  used  to — 

(1)  Provide  full  documentation  of  investigative  studies. 

(2)  Conduct  further  investigations. 

(3)  Compile  statistical  data. 

b.  Even  though  permitted  by  law,  when  possible,  this  personal 
data  will  not  be  released  without  your  consent. 

4.  Mandatory  or  voluntary  disclosure  and  effect  on  persons  not 
providing  information. 

a.  I  understand  that  a  copy  will  be  retained  permanently  by 
the  investigator  and  by  the  US  Government. 

b.  I  have  received,  or  have  declined  to  accept,  a  copy  of  the 
Privacy  Act  Statement,  Volunteer  Agreement  Affidavit,  and 
Volunteer  Agreement  Explanation. 


TiT>ed  or  printed  name  of  subject 
or  legally  authorized  representative 

SSN: 


Signature 


Date 


INSTRUCTIONS:  Pleasa  circle  the  correct  answer  where  appropriate. 

If  possible,  look  over  entire  questionnaire  before 
proceeding. 

DEMOGRAPHIC  DATA 

1.  Age  _  2.  Hat  size  _ 

3.  Helmet  size:  Medluu  Large  X-Large 

4.  Do  you  wear  glasses?  No  Yes 

If  YES,  do  you  wear  bifocals?  No  Yes 

5.  Current  aircraft  duty:  Instructor  pilot  Student  pilot 

AH-1  surrogate  AH-64  Other 


<%1GINAL  FITTING 

d.  vmere  did  you  receive  your  original  helmet  fitting? 
USAARL  Flight  line  ALSE 
Honeywell  Tech  Rep  Other _ 


the  quality  of  your  original  fit  (1-9) : _ 

*  unsatisfactory  5  «  adequate  9  »  excellent 

the  ability  and  knowledge  of  your  fitter  (1-9): _ 

«  unsatisfactory  5  »  adequate  9  -  excellent 

9.  Did  your  fitter  explain  the  complexities  of  the  helmet  to 


I  "  ■' 

*•  •» 
■■  ■  V 


7.  Rate 

1 

8.  Rate 

1 


11.  Do  you  have  any  suggestions  which  might  improve  the 
fitting  process? 

No  Yes  Remarks 


HEUIET  USAGE 

12.  Has  your  helmet  been  adjusted  by  anyone  other  than  the  US 
Army  Aeromedical  Research  Laboratory  (USAARL)? 

No  Yes 


If  YES,  who  accommodated  your  problem?  (No  per¬ 
sonal  names . )  (More  than  one  may  apply . ) 

Flight  line  ALSE  IP  Honeywell  Tech  Rep 

Fellow  aviator  Self  Other 


13.  Has  the  IHADSS  suspension  system  rigid  inner  liner  been  mod¬ 

ified  in  any  manner?  (i.e.,  cut,  ground,  shaved,  etc.) 

No  Yes 

If  YES,  circle:  (More  than  one  may  apply.) 

Front  Top  Rear 

Middle  Left/Right  Bottom 

Mho  performed  these  modifications?  (No  personal 
names. ) 

USAARL  Flight  line  ALSE  IP  Self 

Honeywell  Tech  Rep  Fellow  aviator 

Other  _ 

14.  Rate  the  quality  of  your  current  fit  (1-9):  _ 

1  ■  unsatisfactory  5  »  adec(uate  9  =  excellent 


15.  Have  you  experienced  any  breakage,  binding,  slipping,  or 
other  malfunction  with  any  of  the  following? 


Visors  No 

Visor  activators  No 

Chlnstrap  No 

Suspension 

assembly  No 

Tempest  microphone  No 

Microphone  Boom  No 

Earcups  No 

Helmet  Internal 

speakers  No 

HDU  mounting 

bracket  No 

Communication 

cable  No 

Electronics  cable  No 

Remarks : 


If  YES,  please  explain 

Yes _ 

Yes _ 

Yes  _ 

Yes  _ 

Yes  _ 

Yes _ 

Yes  _ _ 

Yes  _ 

Yes _ 

Yes  _ 

Yes 


HEADS-UP  DISPLAY  UNIT 

16.  Do  you  have  any  objections  to  the  way  the  HDU  is  mounted  on 
the  helmet? 

No  Yes 


Remarks 


1.7.  Have  you  oxporioncod  any  discomfort  while  using  the  HDU? 

No  Yes 
Remarks: 


18.  Have  you  experienced  any  difficulty  installing  or  removing 

the  HDU  from  the  helmet? 

No  Yes 

Remarks:  _ 

19.  Does  the  HDD  preset  position  remain  the  same  from  aircraft 

to  aircraft? 

Surrogate:  No  Yes 

Mr-64 :  No  Yes 

If  NO,  «diat  do  you  do  to  accommodate  this?  _ 


20.  Has  the  HOD  ever  inadvertently  released  during  flight? 

No  Yes 

If  YB8,  how  often: 

Tery  seldom  Occasionally  Very  often  (Once  per 

1  59  flight  period) 

21.  Has  the  HDU  helmet  mounting  bracket  ever  moved,  slipped,  or 

detached  from  the  IHIU)DS? 

NO  YES 

If  YES,  did  you  replace  it  or  have  it  replaced?  _ 

How  was  this  done?  (circle  one  or  more) 

Screw  Bolt  Elmer's  glue  Super  glue 

Unkno«m  adhesive  Replace  helmet  Other  _ 
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•I.  Cavtt  you  onoountorod  any  othor  probloM  of  Incfnapatiblltiy 
botwoon  tho  holMt  and  HW? 

MO  Yaa 

RMMirks:  _ 

VXSIOM 

23.  bid  you  aobiava  a  full  FOV  (fiald-of-viaw)  in  the  AH-1 
suxxogata  trainar? 

No  Yaa 

A.  If  MO,  aaaaaa  «ftaat  itMa  of  information  you  wexa  not 
aaaing: 


B.  Indlcat*  currant  FOV  on  diagram: 


15 


20 


20 


15 


25.  How  doas  your  FOV  in  the  HDU  changa  whan  your  head  is  moved 
laterally? 


Left  movement? 


A.  Increase  FOV 

B.  Decrease  FOV 

C.  No  change 


Right  movement?  A. 

B. 

C. 


Increase  FOV 
Decrease  FOV 
No  change 


26.  How  does  your  FOV  in  the  HDU  change  when  your  head  is  moved 
vertically? 


Up  movement? 


A.  Increase  FOV 

B.  Decrease  FOV 

C.  No  change 


Down  movement? 


A.  Increase  FOV 

B.  Decrease  FOV 

C.  No  change 


27.  Do  the  laser  protective  spectacles  inhibit  HDU  Instrument 
readability? 

No  Yes 
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VISOR 

2t.  Was  ths  custoB  trlmalng  of  the  visor  accurate  and  adequate? 
No  Yes 

Raaarlcs:  _  _  _ 


29.  Ware  any  diffloultles  encountered  In  using  the  visor 

aaaoablias? 


No  Yes 


30.  Aasaaa  your  percentage  of  wear  of  the  visor  asseeblies: 


Day  wear  clear  visor  _  % 

Day  wear  tinted  visor  _ _  % 

Did  not  use  visor  down  _ 

TOTAL  -  100  % 

Ni^t  wear  clear  visor  _  % 

Ni^t  wear  tinted  visor  _  % 

Did  not  use  vieor  down  _  % 

TOTAL  -  100  % 


31.  Is  the  tint  on  the  sun  visor  dark  enough? 
No  Yes 


Remarks 


32.  Do«s  th«  visor  cons  do%m  far  enough? 
No  Yes 

Reaarks: 


33.  Has  the  visor  ever  inadvertently  retracted? 

No  Yes 

If  YES,  how  often:  _  (Rate  1-9) 

Very  seldom  Occasionally  Very  often 

15  9 

Remarks:  _ 


34.  Does  the  visor  adversely  rub  your  nose  or  face  when  extended? 
No  Yes 

Remarks:  _ 


35.  Is  the  visor  easily  scratched? 
No  Yes 


Remarks 


3€.  Do  you  woar  laser  protective  spectacles? 

No  Yes 

If  YES,  vtiat  percent  of  the  tine  do  you  wear  them  when 
they  are  needed? 

Day  _ %  Night  _ %  (100%  possible  on  each  answer) 

If  worn  less  than  100%,  what  are  the  reasons  for  not  us¬ 
ing  this  protection? 


HUIOT  PBRPOMIMiCB 

37.  How  would  you  rate  the  overall  comfort  of  this  helmet? 
Extremely  Very 

oosifortable  comfortable  Comfortable 


Dncomforteble 


Very 

uncomfortable 


Extremely 

uncomfortable 


If  there  is  any  discomfort,  what  causes  it? 


3E.  Do  you  consider  the  thermal  comfort  eklequate? 
No  Yes 

Remarks: 


39.  How  many  IHAOSS  helmets  have  you  been  Issued  for  your  per¬ 
sonal  use  in  the  AH-64  program?  _ 
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4S.  Ii«v«  you  onoountorod  any  problaoiB  with  aircraft  vibration 
nolaa  baing  tranafarad  to  your  head  through  the 
alactrical  halaat  connactlons? 

No  Yaa 

Raaarlca: _ _ 


46.  Hava  you  had  any  problaaa  with  the  connunicationa  in  the 
halaat? 

Mo  Yea 

If  YBS,  «d\at  problen?  _ 


How  aany  tinea  haa  thla  occurred?  _ 

Nhat  %raa  done  to  correct  the  problen? 


Do  you  aaa  thia  aa  a  poaaibla  continuing  problem  in  the 
field? 

No  Yaa 

Nhat  can  be  done  to  correct  this  deficiency?  _ 


47.  Do  the  aarcupa  fit  comfortably? 

No  Yea 

48.  Dooa  one  aarcup  fit  better  that  the  other? 

No 

Renarka : 


Yea 


49.  Have  you  ancountared  any  problems  with  the  cables  and  connectors 
on  the  halnat? 

Mo  Yaa 

Raaarks:  _ 


50.  Can  you  wear  the  chlnatrap  aa  snug  as  your  old  SPH-4? 

No  Yaa 

51.  Do  you  conaidar  the  chlnatrap  placement  and  comfort  adequate? 

No  Yea 

Raaarka:  _ _ _ _ _ 


52.  Hava  you  encountered  any  problems  with  the  cables  and  connectors 
on  the  helmet? 

No  Yea 

I 

‘  Remarks: _ _ _ 


53^  Do  you  consider  the  chlnstrap  placement  and  comfort  adequate? 
No  Yes 
Remarks : 


54 4  Any  other  additional  comments 


L 

:  Appendix  C 

1 

1987  Fort  Hood/Fort  Rucker  fitting  questionnaire 

I 

i  - 

F 

i- 

f. 
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The  AH-64  Integrated  Helnet  and  Display  Sighting  System 
(IHADS8)  helmet  currently  is  pending  a  major  revision  and 
upsizing  modification  proposal.  Concerns  currently  being  staffed 
will  provide  a  design  and  helmet,  as  well  as  improvements  to  the 
existing  helmet,  that  will  remain  as  the  standard  for  the  service 
life  of  the  AH-*64  Apache  aircraft. 

The  following  questionnaire  is  designed  to  provide  input  for 
considerations  in  this  program  while  still  in  its  preliminary 
design  phase.  Drawing  on  the  experience  of  the  existing  AH-64 
pilot  population,  we  hope  to  qualify  certain  deficiencies  and 
explore  commentary  that  you  might  expand  upon. 

We  ask  your  diligence  in  responding  to  this  questionnaire 
and  ask  for  your  comments  as  appropriate. 

We  are  asking  for  your  name  on  the  cover  sheet.  This  will 
be  used  for  input  credibility,  follo«nip  coordination,  and 
clarification  on  specific  questions  as  needed.  After  the  sheet 
analysis  is  completed  in  the  laboratory,  this  cover  sheet  will  be 
removed  and  this  will  totally  become  an  anonymous  questionnaire. 


Name  _ 

Rank  _ 

SSN  _ , _ 

Duty  Station  (location) 
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_  2.  Hat  sis*  _ 

i«  ibo  you  VMur  glasMS?  No 


3.  Hoight 
Ym» 


4.  Nolght 


If  you  woar  glassos,  do  you  woar  bifocals? 

Mo _  Yss  _ 

•.  Curxsnt  aircraft  duty: 

AM-1  ourrogata  _ 

AH-64 


Othar  ___ 

Instructor  pilot  _  Student  pilot 


PITTIIIG 

7.  Mots:  IHAD68  fitting  will  bs  aovad  to  Hanchey  ALSE  by  1  June 
1986.  Basida  minor  adninistrativa  changes,  ifhat  could  be 
included  or  delated  in  the  initial  fitting  procedure  that 
would  improve  the  ultimate  quality  of  fit? 

A. 


D.  _ 

Mill  any  of  the  above  require  additional  fitting  time? 
Yes  _  No  _ 

8.  Have  you  had  any  additional  fitting  requirements  after 
initial  fit? 

No  _  Yes  Nvunber  of  refits  _ 


Reasons:  _ 

Time  to  accomplish  refitting  task  1st  time: 


Sim  your  iMlMt  b««n  adjusted  by  anyone  other  than  USAARL? 

116 _  Yes  _ 

It  X98,  jwho  acoosuBOdatsd  your  problem?  (No  personal  names.) 
(Nori  than  one  may  apply.) 

A.  Flight  line  ALSE  _ 

B.  IP  _ 

C.  Honeywell  Tech  Rep  _ 

D.  Self  _ 

E.  Fellow  aviator  _ 

F.  Other  _ 

10.  H'%b  the  IHADS8  suspension  system  rigid  inner  liner  been 

modified  in  any  manner?  (cut,  ground,  shaved,  etc.) 

No  _  Yes  _ 

It  YES,  circle:  Front  Top 

Rear  Middle 

Left  Right  Bottom 

(More  than  one  may  apply.) 

Nho  performed  these  modifications?  (No  personal  names.) 
(More  than  one  may  apply.) 

A.  USAARL _ 

B.  Flight  line  ALSE 

C.  IP  _ 

D.  Honeywell  Tech  Rep  _ 

E.  Fellow  aviator 

F.  Self  _ 

6.  Other  _ 

11.  Rate  the  quality  of  your  current  fit.  (1-9)  _ 

1  >■  unsatisfactory 
5  *  adequate 
9  excellent 


in  wipMriAiicttd  any  difficulty  installing  or  removing 
Idia  SBO  from  tha  balaat?  No  Yes 


Boas  thm  HOP  prasat  position  ramain  tha 
to  aixciraft? 

Surrogata:  No  _  Yas  _  Why  _ 

AH-64:  No  _  Yas  _  Why  _ 

What  do  you  do  to  accosmodata  this? 


sama  from  aircraft 


Now  Often  have 

you  had  this  problem? 

1 

5 

9 

Vary  aaldoai 

Occasionally 

Vary  often 

(Each  aircraft 
change) 

Suggestions:  __ 

Has  tha  HOU  evar  inadvertantly  relaasad  during  flight? 

No  _  Yas  _ 

If  YNS,  how  oftan: 


Vary  saldots 
1 


Occasionally 

5 


Very  often  (Once  per 

9  flight  period) 


tfais  dOM? 


A.  lOTCif _ 

i.  loit  _ _ 

C.  gluA  _ 

C.  MpidT  fltM _ _ 

B.  Pnipiwwi  adfc— Iv 

F.  naplaoad  iMlMt 


Umm  y«tt  •noountaradi  any  otlMur  j^roblwM  of  inooapatlbility 
bafcwan  tlM  ttmlamt  and  HSir?  No _  Yaa 


Nonarko: 


irtszQir 

Kt.  bid  you  aohiava  a  full  FOV  in  tiM  MHl  aurrqoata  tralnar? 
No _  Yoa _ 

k.  It  NO,  aaaaaa  «diat  it«w  of  inforaation  you  vara 
not  aaalayt _ _ _ _ 


N.  INiat  quadrant/quadranta  did  you  loaa?  _ 

23.  Do  you  aoblava  a  full  fiald«of~viav  (FOV)  currantly? 

Ho  _  Yaa  _ 

A.  If  NO,  aaaaaa  vhat  Itaaa  of  inforaation  you  vare 
not  aaaingt _ 


B.  Mhat  quadrant/quadranta  did  you  loaa? 


your 

it«ra: 


fOV  in  tiM  HDD  Chang*  v'han  your  head  la  noved 
lly? 


tMtt  aovanant? 


Right  aoVaaant? 


A.  Incraasa  FOV 
a.  Dacraaaa  FOV 
C.  Ho  changa  _ 

A.  Incraasa  FOV 

B.  Dacraaaa  FOV 

C.  Mo  changa  _ 


Doas  your  FOV  in  tha  HDD  changa  %fhan  your  haad  is  movad 
vartically? 


Dovn? 


A.  Incraasa  FOV 

B.  Dacraaaa  FOV 

C.  Mo  changa  _ 

A.  Incraasa  FOV 

B.  Dacraaaa  FOV_ 

C.  Mo  changa  _ ^ 


Do  tha  laaar  protactiva  spactaclas  inhibit  HDD  Instrunant 
raadability? 


VISOR 

26.  Was  tha  oustoti  triaailng  of  tha  visor  accurata  and  adaquate? 


Raatarks: 


Mara  any  difficulties  ancounterad  in  using  the  visor 

assaabllas? 


Is  thm  visor  sssily  scratchsd?  No 


Yes 


yoQ  ooRald«r  th«  thermal  comfort  adaquate? 
Mm  _  Yarn  _ 


S7.  Bow  mmny  XMIU>8S  halmata  hava  you  baan  Issued  for  your 
personal  use  in  the  AH-64  program?  _ 


Hoe  many  of  these  IHhDSS  ware  the  earlier  phase  II  (prepro> 
4uotl<Mi)  helmets? 


3^.  Mas  ttiere  any  differsTice  in  your  sise  requirements  between 

the  phase  II  (preproduction)  IHADSS  and  the  current  Issue 
helmet?  Mo  _  Yes  _  NA _ 

If  YB8,  did  you  need  a  smaller  or  larger  helmet  %dien  you 
went  to  the  current  Issue  helmet? 


40*  Do  you  feel  that  you  currently  need  a  different  size  IHADSS 
helmet? 

Ho  change  _  Ssaller  _  Larger  _ 

What  site  do  you  now  wear?  _ 


41..  How  would  you  rate  the  stability  of  this  helmet? 

Bxtremely  Very 

stable  stable  Stable 


Unstable 


Very 

unstable 


Extremely 

unstable 


tevo  you  htA  any  problana  with  boras Ight? 

A.  Vo  _  Yos  _ 


B.  If  YES,  axplaln  vhat  tha  problan  was? 


C.  What  vas  dona  to  corract  tha  problan? 


D.  Any  suggastions  on  how  to  battar  corract  this  pro- 
blaa. _ 


Hava  you  ancountarad  any  intarfaca  problans  or  inconpatl- 
bility  of  tha  halnat  with  tha  aircraft  systans  (only 
halnat  problans)?  Ho  _  Yas  _ 

Ranarks: _ _ _ 


Row  would  you  rata  tha  ovarall  noisa  protaction  that  you 
hava  axpariancad  in  flight? 

Bxtraaaly  Vary 

quiat  quiat  Quiat 


Noisy 


Vary 

noisy 


Extremely 

noisy 


_  t' 


*'  ■ 


f,4  •  •  » •  «-« 


i';  Wv 


I'S' 

r  •'  _ 


M  Meount«r«d  any  problaa  with  aircraft  vibration 
baing  tranafarrad  to  your  head  through  tha 
aiaobrloal  halaat  oonnactiona?  No  Yaa 


yoa  had  any  problaaa  with  tha  coaaiunicationa  in  tha 

halaat? 


If  Y18,  «rtiat  waa  tha  problaa?  _ 


Bent  Billy  tlaaa  haa  thia  occurrad?  _ 

What  %raa  dona  to  corract  tha  problaa? 


Do  you  aaa  this  as  a  possible  continuing  problem  in  the 
field? 


Nhat  can  ba  dona  to  corract  this  deficiency? 


Do  tha  aarcupa  fit  comfortably?  No 


Does  one  earcup  fit  batter  than  the  other? 


Remarks : 


Pilot  name 


Nature  of  complaint  with  IHADSS  helmet 


How  long  has  helmet  been  worn  (Total  flight  hours)  _ 

(Average  #hrs  per  session)  _ 

How  long  since  last  complaint\problem  (#  flight  hrs) _ 

(#  of  days)  _ 

Where  was  original  fitting:  USAARL  Flight  line  ALSE 

(circle  one) 

IP  Honeywell  tech  rep. 

Other  _ 

Helmet  size  (circle  one) :  Medium  Large  X>large 

Analysis/cause  of  current  complaint  _ 

Action  taken  to  correct  complaint  _ 


Additional  comments 


Initial  distribution 
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COL  Franklin  H.  Top,  Jr.,  MO 
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